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Available online 25 January 2014AbstractBackground: Among numerous health benefits, sports participation has been shown to reduce the risk of overweight and obesity in children and
adolescents. Schools represent an ideal environment for increasing sports participation, but it is unclear how access and choice influence
participation and whether characteristics of the school sports program differentially influence boys’ and girls’ participation. The purpose of this
study was to evaluate the characteristics of high school athletic programs and determine the extent to which these characteristics influenced boys’
and girls’ sports team participation.
Methods: Longitudinal telephone surveys were conducted with 1244 New Hampshire and Vermont students. Students self-reported their sports
team participation at baseline (elementary school) and follow-up (high school). High school personnel were surveyed to assess sports oppor-
tunities, which were defined for this analysis as the number of sports offered per 100 students (i.e., choice) and the percent of sports offered that
did not restrict the number of players (i.e., access).
Results: Approximately 70% of children participated on at least one sports team, including 73% of boys and 66% of girls. We detected sta-
tistically significant interactions between sex and two school opportunity variables: 1) the number of sports offered per 100 students (i.e., choice)
and 2) the percent of sports offered that did not restrict the number of players (i.e., access). After controlling for children’s baseline sports
participation and other covariates, boys were more likely to play on at least one sports team per year if their school did not restrict participation
in the most popular sports (relative risk, RR ¼ 1.12, p < 0.01); in contrast, girls were more likely to play on at least one sports team per year if
their school offered a wider variety of sports (RR ¼ 1.47, p < 0.001).
Conclusion: Sports participation has previously been shown to confer a number of health benefits; as such, school sports programs may be an
important, effective, and underused target for public health efforts, including obesity prevention programs. Efforts to increase physical activity
among youth should consider both access and choice in school athletic programs. Schools may need to use different strategies to increase sports
participation in boys and girls.
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Sports participation in children and adolescents confers
numerous health benefits, including increased physical
activity (PA) and physical fitness;1,2 improved academic per-
formance,3 social adjustment,4 and psychological well-being;5Production and hosting by Elsevier B.V. All rights reserved.
School influence on adolescent sports 283and decreased alcohol/drug use,6,7 teen pregnancies,8 and
crime.8 Youth sports participation is one of the few early
predictors of an active adulthood.9,10
Sports participation has been shown to reduce children and
adolescents’ body mass index (BMI) and risk of overweight and
obesity.2,11e15 In a previously published analysis, we examined
the association between different types of PA and weight status
among adolescents in this sample.11 We found that sports
participation was the strongest and most consistent predictor of
weight status. Our attributable risk estimates indicated that if all
adolescents played on at least two sports teams per year, the
prevalence of overweight/obesity would decrease 10.6% (i.e.,
from 28.8% to 25.7%). Despite this and other studies demon-
strating the value of sports participation,2,11e15 relatively few
obesity prevention efforts have attempted to increase sports
participation among children and adolescents.
In the US, high schools offer both interscholastic sports,
which are generally competitive, and intramural sports, which
tend to be less competitive than interscholastic sports. The
variety of sports offered at U.S. high schools typically depends
on the schools’ size, budget, and geographic location. Because
different sports are offered in each season, students have the
opportunity to participate on several sports teams throughout
the year. Even students who play only one sport may partici-
pate on multiple teams throughout the year if the sport is
offered in more than one season or if they participate on both
interscholastic and intramural teams. For example, a student in
the US might play golf in the fall, interscholastic basketball in
the winter, and intramural basketball in the spring. Participa-
tion generally declines through high school, but sports par-
ticipants who attend small schools have a lower risk of dropout
compared to participants attending large schools.16
Schools represent an ideal environment for increasing PA
and participation in sports because the vast majority of youth
are enrolled in school and new policies can be adopted
quickly.17 Schools have the potential to influence students’
participation and enjoyment of sports through the structure of
their athletic programs and related policies. Some schools
charge fees for participation or restrict participation in the most
popular sports; both of these policies could negatively impact
participation rates. Among similarly sized schools, the number
of sports high schools offer has been positively associated with
sports participation and overall PA among students.8,18
Prior to the 1970s, most U.S. high school sports programs
provided many more opportunities for boys than girls.19 In
1972, a federal law (Title IX of the Education Amendments)
was passed in the US mandating that school programs and
activities funded by the Department of Education could not
discriminate based on sex.19,20 Title IX forced schools to shift
resources from boys’ to girls’ athletic opportunities, dramati-
cally influencing sex-specific sports participation rates. After
its passage, girls’ sports participation increased by over 600%
and boys’ sports participation decreased slightly.20 Although
the gap in participation decreased greatly after Title IX’s
passage, boys continue to participate on more sports teams and
have more opportunities available to them compared to girls.21
Sports opportunities still differ by sex in that boys and girlsplay on separate interscholastic teams and some opportunities
are traditionally sex specific (e.g., football). However, scant
research has investigated whether characteristics of the school
athletic environment differentially impact participation by sex.
The objective of this study was to examine the extent to
which different school sports opportunities influenced high
school students’ sports participation. We hypothesized that both
the variety of interscholastic and intramural sports offered at
school (i.e., choice) and the extent to which schools restricted
sports (i.e., access) would be independently associated with
adolescent sports team participation, even after adjusting for
adolescent-, parent-, and school-level covariates. We also
explored whether the association between school opportunities
and adolescent sports participation was moderated by sex.
2. Methods2.1. Participants and procedureOur sample consisted of 1244 adolescents from 23 high
schools within 21 towns in New Hampshire and Vermont. The
data originated from a longitudinal study of adolescent health
that has been previously described.22,23 Briefly, we conducted
five waves of adolescent and parent telephone surveys between
2002 and 2009. This study used parent and adolescent data
collected at baseline (2002e2003), wave four (2007e2008),
and wave five (2008e2009). We also collected school-level
data between October 2007 and February 2008 from high
schools attended by adolescent participants. The Dartmouth
Committee for the Protection of Human Subjects approved all
aspects of this research.
In 2002e2003, we surveyed 87% (n ¼ 3705) of students
enrolled in grades 4e6 at 26 randomly selected New Hamp-
shire and Vermont public elementary schools. Subsequently,
we enrolled 71% (n ¼ 2631) of these students and one of their
parents into a longitudinal telephone survey. We preferentially
surveyed mothers for consistency across waves; if no mother
lived in the household, we surveyed the adolescent’s primary
caregiver instead. We completed telephone surveys at either
wave four or five with 2009 adolescents. Because the majority
of adolescents were enrolled in high school, and athletic
programs differed significantly between middle and high
schools, we confined our analysis to high school students
(n ¼ 1804). If both wave four and five surveys were available,
we used whichever survey was conducted closest to the date of
school-level data collection (59.4% from wave four).
Trained interviewers administered surveys to adolescents
and their mothers using a computer assisted telephone inter-
viewing system. Interviewers obtained parent consent and
adolescent assent before each survey. In all but a few instances,
we surveyed the adolescent before his/her mother. There was
no mother or step-mother living in 60 households; in these
instances, we surveyed the adolescent’s primary caregiver.
The majority of adolescents in our sample tracked into
district-associated catchment high schools. We asked 29 of
these high schools to participate in a school-based environ-
mental assessment. Three high schools refused; another three
284 K.M. Drake et al.agreed, but never mailed back the written questionnaires. For
the 23 participating high schools, athletic directors completed
a questionnaire about the school’s athletic program, and
physical education (PE) instructors completed a questionnaire
about the school’s PE program. Schools were not compen-
sated, but received a summary research report for their
participation.
From the 1804 high school participants, we further confined
our analysis to 1244 adolescents based on the availability of
school athletic/PE program data. Our final sample resembled
the wave one sample in the percentage of males (49.0% vs.
51.5%), white/Caucasians (91.2% vs. 89.9%), and baseline
sports participation (72.5% vs. 68.6%).2.2. MeasuresTelephone surveys were pre-tested for telephone adminis-
tration and comprehension. Athletic and PE program ques-
tionnaires were pre-tested for comprehension and face validity
with school personnel from five non-study schools and
modified based on their feedback.
2.2.1. Outcome: sports team participation
The primary outcome measure for this analysis was sports
team participation in high school. We assessed this by asking
high school students, “In the past 12 months, on how many
sports teams did you play?” Responses were dichotomized
into a dummy variable (i.e., 0 ¼ 0 sports teams, 1 ¼ 1 or more
sports teams).
2.2.2. Exposures: school sports opportunities
Sports offered per 100 students. Based on information from
the New Hampshire Interscholastic Athletic Association24 and
school websites, we created a comprehensive list of interscho-
lastic and intramural sports and asked school personnel to
indicate which sports their school offered for boys and girls. We
used these responses to create a sex-specific index reflecting the
number of sports available per 100 students for each school (i.e.,
by sex: ((number of interscholasticþ intramural sports offered)/
number of students 100)). We used this metric to standardize
sport availability across schools of different sizes. We dichoto-
mized responses into two groups: less than one sport per 100
students and at least one sport per 100 students.
Percent of unrestricted sports. We defined unrestricted sports
as sports in which there was no limit to the number of students
who could participate. Because intramural sports are unlimited
by design, we counted all the intramural sport opportunities as
unrestricted. For interscholastic sports, we determined whether
or not participation was limited by asking school personnel to
“list any (interscholastic) sport for which participation is limited
(i.e., the number of players per sport is capped)” and to specify
whether boys and/or girls teamswere limited.We then calculated
the percent of unrestricted sports separately (i.e., by sex: (number
of unrestricted sports offered/(number of unrestricted þ res-
tricted sports offered)  100)). We categorized responses into
three groups of unrestricted sports based on the distribution of the
data: less than 85%, 85%e99.9%, and 100%.2.2.3. Covariates
We measured and adjusted for a number of potential con-
founders. Adolescent-level covariates measured concurrent
with the outcome included sex, grade in school, ethnicity, and
overweight/obese status. Overweight/obese status was based
on self-reported height and weight and sex-specific Centers for
Disease Control and Prevention BMI-for-age growth
charts.25,26 We also adjusted for sports participation at base-
line, when adolescents were in elementary school. This was
assessed by asking, “In the past year, did you participate in any
of the following things? Team sports (yes/no)?”27 Parent/
household level covariates measured through parent surveys
included education, income, and single vs. two parent house-
hold. School and school-town covariates included school
enrollment, town median household income, and school town
population. We obtained each school’s total enrollment from
the New Hampshire and Vermont Departments of Educa-
tion.28,29 School town population and median household in-
come were obtained from the U.S. Census.302.3. Data analysisWe used Poisson regression to estimate the unadjusted and
adjusted likelihood of sports team participation for levels of
the independent variables. We also examined interactions be-
tween sex and school sports opportunity variables. We used
generalized estimating equations31 with an exchangeable
correlation matrix and robust variance estimates32 to account
for clustering of students within schools. We did not account
for additional town level clustering because only two pairs of
schools were nested within the same town. We included each
variable listed in Table 1 in the multivariate models. To
maximize the sample size, we used multiple imputation by
chained equations33 to impute values for all variables in the
multivariate models with missing data (0 for school variables,
<1% for adolescent variables, and 2%e9% for maternal
variables). All analyses were conducted in STATA version 11
(StataCorp LP, College Station, TX, USA).
3. Results
About half (49.0%) the adolescents were boys, most were
in the 9th (53.8%) or 10th (32.4%) grades, 91.6% were white,
and 28.3% were overweight/obese (Table 1). Overall, during
wave four/five, 69.5% of adolescents participated on a sports
team during the preceding 12 months: 18.1% (n ¼ 225)
participated on one sport team, 18.2% (n ¼ 226) participated
on two, and 33.2% (n ¼ 413) participated on three or more
sports teams. In bivariate comparisons, overweight/obese sta-
tus was inversely related to adolescent sports team participa-
tion for both boys and girls (Table 1). Participation in team
sports at baseline, parental education, household income, and
living in a two-parent household were positively related to
adolescent sports team participation for boys and girls.
Student enrollment of the 23 high schools varied; seven
schools had fewer than 500 students, five had 500e999 students,
four had 1000e1399 students, and seven had 1400e3400
Table 1
Unadjusted association between adolescent sports participation and adolescent, parent, and school/school-town level characteristics.
Boys Girls
Total (n) Row (%) RR (95%CI) Total (n) Row (%) RR (95%CI)
Total 609 73 635 66
Adolescent characteristics
Grade
9th 327 74 Reference 342 70 Reference
10th 203 73 1.00 (0.92, 1.08) 200 63 0.89 (0.75, 1.06)
11the12th 79 71 1.00 (0.86, 1.07) 93 57 0.81 (0.63, 1.04)
Ethnicity
Not white 46 80 Reference 59 66 Reference
White 563 73 0.90 (0.80, 1.02) 576 66 1.00 (0.81, 1.22)
Overweight/obese
No 406 78 Reference 486 70 Reference
Yes 203 64 0.82 (0.73, 0.93)*** 149 53 0.76 (0.64, 0.90)***
Baseline team sports participationa
No 135 42 Reference 205 43 Reference
Yes 472 82 1.95 (1.51, 2.51)*** 422 77 1.80 (1.53, 2.11)***
Parent characteristics
Education
High school or less 132 60 Reference 141 57 Reference
Some college or associate’s 187 74 1.23 (0.98, 1.55) 212 67 1.16 (1.03, 1.31)*
Bachelor’s or graduate degree 234 83 1.39 (1.16, 1.66)*** 218 74 1.29 (1.06, 1.56)**
Household income
US$50,000 173 62 Reference 212 56 Reference
US$50,000eUS$100,000 280 77 1.23 (1.12, 1.35)*** 298 71 1.28 (1.08, 1.51)***
>US$100,000 111 86 1.37 (1.20, 1.56)*** 93 78 1.41 (1.19, 1.67)***
Two parent household
No 107 65 Reference 112 57 Reference
Yes 468 76 1.16 (1.03, 1.31)** 499 69 1.20 (1.08, 1.34)***
School characteristics
Enrollment size
<500 135 75 Reference 150 71 Reference
500e999 143 78 1.04 (0.92, 1.17) 129 63 0.88 (0.62, 1.26)
1000e1399 193 70 0.93 (0.85, 1.02) 187 72 1.00 (0.89, 1.14)
1400 138 72 0.96 (0.84, 1.09) 169 57 0.80 (0.60, 1.05)
Sports offered per 100 studentsb
<1 108 69 Reference 155 52 Reference
1 501 74 1.07 (0.98, 1.16) 480 70 1.36 (1.09, 1.71)**
Percent of unrestricted sportsb
<85% 161 68 Reference 157 70 Reference
85%e99% 134 73 1.07 (0.95, 1.20) 114 71 1.01 (0.88, 1.17)
100% 314 76 1.11 (1.03, 1.19)** 364 62 0.89 (0.72, 1.10)
School-town characteristics
Town median household income
<US$42,000 211 69 Reference 240 64 Reference
US$42,000e<US$49,999 285 76 1.11 (1.03, 1.19)** 254 74 1.17 (0.95, 1.44)
US$50,000 113 73 1.05 (0.93, 1.18) 141 54 0.85 (0.62, 1.15)
Town population
<5000 214 76 Reference 210 74 Reference
5000e12,999 209 73 0.97 (0.88, 1.06) 201 70 0.95 (0.85, 1.07)
13,000 186 70 0.93 (0.86, 1.01) 224 54 0.74 (0.56, 0.96)*
Note: The sample for each variable does not always add up to the sample total because of missing data.
a Baseline sports participation measured 5e6 years prior to the other variables in this table.
b Sports offered per 100 students and percent of unrestricted sports are sex specific.
*p < 0.05; **p < 0.01; ***p < 0.001.
Abbreviations: RR ¼ risk ratio for participating on 1 sports team in the past 12 months; 95%CI ¼ 95% confidence interval.
School influence on adolescent sports 285students. On average, schools offered 13.3  4.5 (mean  SD)
interscholastic and intramural sports for boys, and 13.6  4.7
sports for girls (Table 2). Twelve schools (52.2%) did not restrict
participation in any boys’ sports and 13 schools (56.5%) did not
restrict participation in any girls’ sports. Five schools (21.7%)restricted participation in at least 20% of the sports they offered
for both sexes. In bivariate comparisons, boys’ sports team
participationwas positively related to the percent of unrestricted
sports offered at school, as well as themedian household income
of the town (Table 1). Girls’ sports team participation was
Table 2
Number of schools offering unrestricted interscholastic sports, restricted
interscholastic sports, and intramural sports (n ¼ 23).
Interscholastic Intramuralsa
offered
Boys Girls
Unrestricted Restricted Unrestricted Restricted
Baseball/
softball
23 0 23 0 0
Soccer 16 7 17 6 2
Basketball 12 11 13 10 2
Cross country 21 0 21 0 0
Outdoor track 21 0 21 0 0
Golf 18 2 16 0 0
Tennis 14 3 13 2 0
Indoor track 16 0 15 0 0
Lacrosse 16 0 14 0 0
Football 16 0 0 0 0
Field hockey 0 0 16 0 0
Cheerleading/
spirit
0 0 12 3 0
Alpine skiing 14 0 14 0 0
Ice hockey 14 0 10 0 0
Nordic skiing 11 0 11 0 0
Volleyball 1 1 8 3 0
Wrestling 10 0 0 0 0
Swimming/
diving
9 0 9 0 0
Gymnastics 1 0 8 0 0
Skiing
(unspecified)
0 0 0 0 8
Snow boarding 0 0 0 0 8
Frisbee 0 0 0 0 8
Dance 0 0 0 0 7
Ski jumping 3 0 3 0 0
Yoga 0 0 0 0 2
Fencing 0 0 0 0 2
Biking 0 0 0 0 1
Martial arts 0 0 0 0 1
a All intramural sports were offered to boys and girls and were unrestricted.
Table 3
Adjusted risk ratioa of adolescent sports participation by adolescent, parent,
and school/school-town level characteristics.
RR (95%CI)
Boys (n ¼ 609) Girls (n ¼ 635)
Adolescent characteristics
Grade 1.01 (0.96, 1.05) 0.90 (0.83, 0.98)*
White 0.87 (0.79, 0.97)** 0.90 (0.73, 1.10)
Overweight/Obese 0.90 (0.80, 1.01) 0.80 (0.70, 0.93)**
Participated in sports
team at baselineb
1.85 (1.42, 2.41)*** 1.67 (1.44, 1.93)***
Parent characteristics
Education 1.05 (1.01, 1.09)* 1.04 (0.94, 1.11)
Household income 1.05 (0.97, 1.15) 1.05 (1.00, 1.24)
Two-parent household 1.01 (0.88, 1.15) 1.05 (0.80, 1.13)
School characteristics
Enrollment (100’s of students) 1.00 (0.99, 1.01) 1.02 (1.01, 1.03)*
Sports offered per 100 studentsc
<1 Reference Reference
1 1.01 (0.91, 1.12) 1.47 (1.20, 1.81)***
Percent of unrestricted sportsc
<85% Reference Reference
85%e99% 1.09 (1.00, 1.19) 1.09 (0.92, 1.38)
100% 1.12 (1.03, 1.22)** 0.96 (0.85, 1.26)
School town characteristics
Median household
income (US$1000s)
1.00 (1.00, 1.01) 1.00 (1.00, 1.01)
Log populationd 1.02 (0.97, 1.07) 0.91 (0.83, 0.99)*
a RRs are adjusted for all other variables in the table.
b Baseline sports participation measured 5e6 years prior to the other vari-
ables in this table.
c Sports offered per 100 students and percent of unrestricted sports are sex
specific.
d Population transformed to the log scale to normalize the distribution.
*p < 0.05; **p < 0.01; ***p < 0.001.
Abbreviations: RR ¼ risk ratio for participating on 1 sports team in the past
12 months. 95%CI ¼ 95% confidence interval.
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number of sports offered per 100 students.
In adjusted analyses, interactions between sex and both
school sports opportunity variables were statistically signifi-
cant ( p < 0.001 for sports offered per 100 students and
p < 0.048 for the percent of unrestricted sports). Table 3
presents results from adjusted analyses stratified by sex.
Girls who attended schools offering one or more sports per
100 students were 47% more likely to participate in sports
than girls who attended schools offering fewer sports. How-
ever, this was not significant in the boys’ model. In contrast,
the percent of unrestricted sports offered at school was posi-
tively related to boys’ sports team participation, such that boys
who attended schools with 100% of the sports unrestricted
were 12% more likely to participate in sports compared to
boys who attended schools with less than 85% of the sports
unrestricted. This association was also significant when the
percent of unrestricted sports was treated as a continuous
variables (test of trend, p ¼ 0.005). The percent of unrestricted
sports was not significantly related to girls’ sports team
participation (test of trend, p ¼ 0.570).4. Discussion
Our results indicate that, in the US, high school sports
opportunities differentially affect boys’ and girls’ sports
participation. Specifically, we found that the variety of choice
in school sports offered predicted girls’ sports participation,
whereas the percent of unrestricted sports (access) predicted
boys’ sports participation. These effects were statistically
significant even after adjusting for adolescent-, parent-, and
school/town-level covariates, including adolescents’ previous
participation in sports and overweight/obese status.
Our finding that girls played onmore sports teams if they had
a wider variety of options to choose from is consistent with
Cohen et al.’s8 finding for both sexes. In contrast, we did not find
that boys’ participationwas related to the variety of sports teams
offered at school. Instead, boys played on more sports teams if
their school did not restrict participation in the most popular
sports (e.g., soccer, basketball). This sex difference could reflect
different motivations among boys’ and girls’ for participating in
sports. A prior study found that boys were generally most
interested in competitive aspects of specific sports;34 thus, they
may be less willing to switch sports if blocked from partici-
pating in their preferred sport. It is possible that girls were more
School influence on adolescent sports 287willing to participate in a variety of different sports because they
are interested in the social and physical benefits of sports as well
as the competitive aspects.34,35 Alternatively, girls may have
broader exposure to different sports at an early age and so they
feel more comfortable taking advantage of different sport op-
portunities compared to boys. Future qualitative research is
needed to explore the differential motivations, barriers, and
facilitators to boys’ and girls’ participation in sports to help
contextualize our findings.
School-based obesity prevention intervention studies have
demonstrated that comprehensive programs that address mul-
tiple components of the school environment are most success-
ful.36,37 Not all school sports teams provide rigorous enough
exercise to influence participants’ health. However, overall
sports participation has previously been shown to reduce chil-
dren’s and adolescents’ risk of overweight and obesity;2,11e15 as
such, school sports programs may be an important, effective,
and underused target for obesity prevention efforts. This study is
the first to highlight that the structure of school sports programs
exerts a differential impact on girls vs. boys. Specifically, our
results suggest two strategies for increasing sports participation:
increasing the number of sports teams available to girls, and not
restricting the most popular sports among boys.
Increasing sports participation in adolescents who do not
play sports or only play on one sports team may be challenging.
Adolescents who are already overweight, not naturally athletic,
or not comfortable with the competitive nature of many sports
may not enjoy participating on competitive sports teams and
could be harmed by forced participation. A general shift from
offering a small number of exclusive, competitive sports to of-
fering a larger variety of inclusive sports may help attract ado-
lescents who are not already participating in competitive
athletics. For example, thismightmean offeringmore individual
and non-traditional sports (such as dance, cross-country skiing,
or martial arts), or having a greater number of teamseincluding
less competitive teamsefor the most popular sports so that
everyone can participate. Such changes might help prioritize
wellness as a goal of school sports programs and could also
decrease the negative aspects associated with sports, including
injuries and performance enhancing drug use.38,39 These alter-
native opportunities should be studied further to determine
which would have the greatest impact on increasing participa-
tion in adolescents at risk of overweight and obesity. Addi-
tionally, it is important to note that baseline participation in
sports was also significant predictor of sports participation in
high school among both boys and girls. This highlights the
importance of engaging students in sports at a young age.
The data for this study were primarily cross-sectional;
however, our adjustment for adolescents’ previous participa-
tion in sports was measured 5e6 years before other study
variables. This longitudinal component strengthens our study,
and indicates that the associations we found are not merely a
consequence of athletic students self-selecting into schools
that offer more opportunities (i.e., reverse causality). Instead,
our findings indicate that school sports characteristics appear
to influence adolescent sports participation even when their
prior participation in sports is held constant.This study had several limitations. Although our sample
includedmore than 1200 adolescents, they were clusteredwithin
only 23 schools. This may have limited our ability to detect
school level effects. Our measures relied on adolescent, parent,
and school personnel self-report. Although adolescents reported
their sports participation with accuracy in prior research,1 the
validity of other reported measures was unknown and could
potentially bias our results. We did not examine athletic oppor-
tunities offered by community organizations, which may have
had similar effects as school opportunities. Our survey question
about sports participation was not limited to school sports and so
we do not know whether adolescents were reporting their
participation in school, community, or other types of sports
teams.However, themajority of sports opportunities forVermont
and New Hampshire high school students are offered through
schools. Future research should examinewhether characteristics
of community-based sports programs yield similar findings. We
were not able to examine the impact of fees on sports partici-
pation because there was little variation by school. It is possible
that the associations we observed might be different at a school
where the cost of sports participation is prohibitive. Lastly, the
rate of participation in sports (69.5%) was higher in our sample
compared to national data (60.3%).40 Future research should
explore whether our findings could be replicated in geographic
regions with lower overall sports participation.
Schools provide an accessible location for promoting sports
participation and a safe environment for adolescents to be
physically active. Sports participation and PA generally declines
as adolescents age,15,35,41 and so it is particularly important to
understand factors influencing participation during high school.
Our results provide valuable information for schools and public
health efforts aimed at increasing adolescent PA through sports
participation. Specifically, because variety of sports influences
girls and unlimited participation in popular sports influences
boys, both choice and access should be considered when plan-
ning a comprehensive school athletic program.
Acknowledgments
The current study was funded by the U.S. National Institute
of Environmental Health Sciences (ES014218), and the U.S.
National Cancer Institute (CA94273). The funding agencies
had no involvement in the study. We thank Susan Martin and
our team of survey administrators for data collection. The
authors declare no conflicts of interest.
References
1. Beets MW, Pitetti KH. Contribution of physical education and sport to
health-related fitness in high school students. J Sch Health 2005;75:25e30.
2. Nelson TF, Stovitz SD, Thomas M, LaVoi NM, Bauer KW, Neumark-
Sztainer D. Do youth sports prevent pediatric obesity? A systematic re-
view and commentary. Curr Sports Med Rep 2011;10:360e70.
3. Crosnoe R, Muller C. Body mass index, academic achievement, and
school context: examining the educational experiences of adolescents at
risk of obesity. J Health Soc Behav 2004;45:393e407.
4. Stein C, Fisher L, Berkey C, Colditz G. Adolescent physical activity and
perceived competence: does change in activity level impact self-percep-
tion? J Adolesc Health 2007;40:462.e1e8.
288 K.M. Drake et al.5. Steiner H, McQuivey RW, Pavelski R, Pitts T, Kraemer H. Adolescents
and sports: risk or benefit? Clin Pediatr (Phila) 2000;39:161e6.
6. Larson NI, Story M, Perry CL, Neumark-Sztainer D, Hannan PJ. Are diet
and physical activity patterns related to cigarette smoking in adolescents?
Findings from Project EAT. Prev Chronic Dis 2007;4:A51.
7. Pate RP, Trost SG, Levin S, Dowda M. Sports participation and health-
related behaviors among US youth. Arch Pediatr Adolesc Med
2000;154:904e11.
8. Cohen DA, Taylor SL, Zonta M, Vestal KD, Schuster MA. Availability of
high school extracurricular sports programs and high-risk behaviors. J Sch
Health 2007;77:80e6.
9. Telama R, Yang X, Viikari J, Valimaki I, Wanne O, Raitakari O. Physical
activity from childhood to adulthood: a 21-year tracking study. Am J Prev
Med 2005;28:267e73.
10. Trudeau F, Laurencelle L, Shephard RJ. Tracking of physical activity from
childhood to adulthood. Med Sci Sports Exerc 2004;36:1937e43.
11. Drake KM, Beach ML, Longacre MR, Mackenzie T, Titus LJ, Rundle AG,
et al. Influence of sports, physical education, and active commuting to
school on adolescent weight status. Pediatrics 2012;130:296e304.
12. Dunton G, McConnell R, Jerrett M, Wolch J, Lam C, Gilliland F, et al.
Organized physical activity in young school children and subsequent 4-year
change in body mass index. Arch Pediatr Adolesc Med 2012;166:713e8.
13. Weintraub DL, Tirumalai EC, Haydel KF, Fujimoto M, Fulton JE,
Robinson TN. Team sports for overweight children: the Stanford sports to
prevent obesity randomized trial (SPORT). Arch Pediatr Adolesc Med
2008;162:232e7.
14. Peralta M, Marques A. The relationship between formal and informal
physical activity and the body mass index. Br J Sports Med 2013;47:e4.
15. Leatherdale ST. A cross-sectional examination of school characteristics
associated with overweight and obesity among grade 1 to 4 students. BMC
Public Health 2013;13:982.
16. Landis MJ, Peppard PP, Remington PL. Characteristics of school-
sanctioned sports: participation and attrition in Wisconsin public high
schools. WMJ 2007;106:312e8.
17. Story M. School-based approaches for preventing and treating obesity. Int
J Obes 1999;23(Suppl. 2):S43e51.
18. Pabayo R, O’Loughlin J, Gauvin L, Paradis G, Gray-Donald K. Effect of a
ban on extracurricular sports activities by secondary school teachers on
physical activity levels of adolescents: a multilevel analysis. Health Educ
Behav 2006;33:690e702.
19. Sadker M, Sadker D. Gender bias: from colonial America to today’s
classrooms. Chapter 6. In: Banks JA, McGhee Banks CA, editors.
Multicultural education: issues and perspectives. 7th ed. Hoboken, NJ:
Wiley and Sons; 2010.
20. Kaestner R, Xu X. Effects of title IX and sports participation on girls’
physical activity and weight. Adv Health Econ Health Serv Res
2007;17:79e111.
21. Sabo D, Veliz P. The decade of decline: gender equity in high school
sports. Ann Arbor, MI: SHARP Center for Women and Girls; 2012.
22. Dalton MA, Adachi-Mejia AM, Longacre MR, Titus-Ernstoff LT,
Gibson JJ, Martin SK, et al. Parental rules and monitoring of children’s
movie viewing associated with children’s risk for smoking and drinking.
Pediatrics 2006;118:1932e42.23. Titus-Ernstoff L, Dalton MA, Adachi-Mejia AM, Longacre MR,
Beach ML. Longitudinal study of viewing smoking in movies and initi-
ation of smoking by children. Pediatrics 2008;121:15e21.
24. New Hampshire Interscholastic Athletic Association. Chamber Works I.
Available at: http://www.nhiaa.org/ [accessed 26.10.2010].
25. Centers forDisease Control and Prevention.Healthy weighte it’s not a diet,
it’s a lifestyle! Available at: http://www.cdc.gov/healthyweight/assessing/
bmi/childrens_bmi/about_childrens_bmi.html [accessed 25.01.2013].
26. Centers for Disease Control and Prevention. A SAS program for the CDC
growth charts. Available at: http://www.cdc.gov/nccdphp/dnpao/
growthcharts/resources/sas.htm [accessed 10.03.2013].
27. Adachi-Mejia AM, Primack BA, Beach ML, Titus-Ernstoff L,
Longacre MR, Weiss JE, et al. Influence of movie smoking exposure and
team sports participation on established smoking. Arch Pediatr Adolesc
Med 2009;163:638e43.
28. New Hampshire Department of Education. Data collection & reports.
Available at: http://www.education.nh.gov/ [accessed 27.07.2012].
29. Vermont Agency of Education. School data & reports. Available at: http://
education.vermont.gov/new/html/maindata.html [accessed 27.07.2012].
30. US Census Bureau. US Census Bureau American Fact Finder. Available
at: http://factfinder.census.gov/ [accessed 13.03.2012].
31. Liang K, Zeger SL. Longitudinal data analysis using generalized linear
models. Biometrika 1986;73:13e22.
32. Huber PJ. The behavior of maximum likelihood estimates under
nonstandard conditions. In: Cam LML, Neyman J, editors. Proceedings of
the fifth Berkeley symposium on mathematical statistics and probability,
vol. 1. Berkeley, CA: University of California Press; 1967.p.221e33.
33. Azur MJ, Stuart EA, Frangakis C, Leaf PJ. Multiple imputation by
chained equations: what is it and how does it work? Int J Methods Psy-
chiatr Res 2011;20:40e9.
34. Sirard JR, Pfeiffer KA, Pate RP. Motivational factors associated with
sports program participation in middle school students. J Adolesc Health
2006;38:696e703.
35. Ennis CD. Creating a culturally relevant curriculum for disengaged girls.
Sport Educ Soc 1999;4:31e49.
36. Katz DL, O’Connell M, Njike VY, Yeh MC, Nawaz H. Strategies for the
prevention and control of obesity in the school setting: systematic review
and meta-analysis. Int J Obes (Lond) 2008;32:1780e9.
37. van Sluijs EM, McMinn AM, Griffin SJ. Effectiveness of interventions to
promote physical activity in children and adolescents: systematic review
of controlled trials. BMJ 2007;335:703.
38. Bijur PE, Trumble A, Harel Y, Overpeck MD, Jones D, Scheidt PC. Sports
and recreation injuries in US children and adolescents. Arch Pediatr
Adolesc Med 1995;149:1009e16.
39. vandenBerg P, Neumark-Sztainer D, Cafri G, Wall M. Steroid use among
adolescents: longitudinal findings from project EAT. Pediatrics
2007;119:476e86.
40. Child Trends Data Bank. Participation in school athletics. Available at:
http://www.childtrends.org/?indicators¼participation-in-school-athletics
[accessed 17.08.2012].
41. Caspersen CJ, Pereira MA, Curran KM. Changes in physical activity
patterns in the United States, by sex and cross-sectional age. Med Sci
Sports Exerc 2000;32:1601e9.
